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(54) rWflPOMEXAHWHECKAH flOPHMPYK)- 
IMAfl TO/IOBKA fl/lfl PACUJHPEHI4H rOO- 
PMPOBAHHOrO n/lACTblPfl B OECAflHOfl 
KO/IOHHE 

(57) rwAPOMexaHUMecKan AOpHwpyiomaA rono- 
BKd A^n pactuMpeHMH ro4>pnpooaHHoro nna- 
CTbipn b o6caAHOti KonoHHe. £opHnpyiomafl 
ro/toBKa C0Aep)KMT KOHyc-nyaHcon c npoAO/ib- 
humh npo4>nnbH wmh K3M3BK3MH, xopnyc c ca- 
Moyn/iOTH«ioiueviCfl Tpy6n3TOM Awa<t>parMow. 
CTyneHMaTbiMn b nonepesnoM ccMennw OKMa- 

MM M pd3MeiUeMHblMt1 B HMX BblABMXHWMM COC- 

TopaMM, cTyneH4aTMMn b nonepeMMOM 
CGMeHMM. 4 nn. 



H3o6peTeHne othocmtcjj k yctpomctb3m 
air peMOHTa o6c3ahwx ko/iohh Me4>THHbJx. ra- 

30BWX M APyrMX CK80XHH c Ue/lbK) BOCCraHOO* 

nennfl repMeTMHHOCTM m ynpoMneHMa creHKH 
jco/iohhw nyTeM ycTdHOBKM CTa/ibHoro nnaCTu- 
P« M C03A3HMJ* nanpaxeHHoa CMCf eMW o6caA~ 
Han Tpy6a - n/iacrupb. 

Uenb M3o5p€TeMM« — yBe/iM4enne 3<J><t>eK- 

TWBHOCTM pa60Tbl rO/TOBKH 33 CMeT yae/lMMeHHH 

paAwa/ibHoro ycunun Ha ceicropa h yee/ivme- 
Hue cpona c/iy*c6w. 

Ha 4>nr. 1 npeACTdBneHa AopHMpyiomaH 
ronoBKd, npoAO/iwHWM paapes, e TpancnopT- 
hom nonoKeHMn; Ha $>nr. 2 - popHupyiouiafl 
ronoBKa. o6ujmm bma. b pa6cweM no/ioxeHnu; 
Ha 4>w\ 3 - to xce. nonepeMHbiw paape3 npn 
pacujupeMMM ceicTopOB o Tpy6e c MMHMManb- 
hoh Tonu4WHOw CTemcM: Ha (t>nr. 4 - to we. 
nonepevHuft paape3 ripn npuxainu rmacTbip* 

B Tpy6e C M3KCMM3/lbH0W TO/1LUHHOH CTCHKM. 

THAPOMexaHHMecKan AOpHHpyioiiiaa ro/io- 
aica coctoht n3 Kopnyca 1 c oKHaMH, Bwno/i- 



HeHMoro b bhag ynopHbix ^nanues 2 n um/hih- 
Apa-KneTKM 3. aaxpen/ieMHOM MexcAy 4>naMua- 
mm. Okh3 xopnyca Bwno/iHeHbi CTyneHMaTbiMw 
b nonepeMHOM ceneHMM. Ha nycTOTenow 
CTBO.ibHOH MacTw xopnyca ra&Koft 4 3aT«HyT«: 
KOHyc-nyaHCOH 5. ynopnue 4>/iaHuw 2 m «m- 
iiMHAP-KTieTKa 3. Uw/iMMAP-K/ieTica 3 <t>mccMpy- 
otc« TaKMM o5paaoM f mto nnocxocTn 

cuMMeTpnn okoh xopnyca VI yCTaHOB/ieHHblX B 
HHXCTynetmaTbix o nonepenHOM nanpaB/ieHun 

CCKTOpOB 6 COBMemeHbl C n/10CKOCT«MM cmm- 

MeTpnn npOAO/ibHMx npo4>nnbHbix pcaHasoK 
KOHyca-nyaHCOHa 5. Ha CTao/ibMOw Macni Kop- 
nyca noA um/imhapom-khctkcm 3 m cexTopaMM 
6 pa3MemeHa caMoyn/i6THniou;ancp Tpy6Ma- 
Ta» AMa<J>parMa 7. 03auM0AeMCTBy»0iAafl c 
6onbUJWMM CTyneHHMn ceKTOpoo 6. 

YcTpOMCTBO pa6oTaeT cneAyK>imiM o6pa- 
30M ( ct>nr. 2). 

flpu cnycice q o6caAny»o KO/iOHHy 8 hmx- 

HMV1 K0H6U ro4>PMpOB3HHOrO n/13CTblpB 9 p3C- 

nonoxeH Ha KOHyce-nyaHCone 5. npuseM 
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BorHyrue /iyMM nnacTup* BBeAeHU m yrmp3K)T- 
b npOAOnbHbie npo^w/ibHwe xsnaaKM Kony- 
nyaHCOHa. flnacTbipb Ha act Ha unaHrvi 10 
* ero oepxHM^ xoneu <J>MxcMpyeTC« topuom 
cwnoBbix umrmhapob AOpHa m/im rMApoMexa- 

HMMeCKOrO RKOp«. 

flpw C03A3HMM pa6oMero AaoneHun ao- 
pHupyioman ronoBxa bxoawt b n/iacTbipb. pac- 
ujmp»« ero ao nnoTHoro koht3kt3 c o6c3AHOw 
rpyGofl. noA AaoneHueM caMoyn/iOTH»»oiune- 
c« kohuw um/imhapmmcckom Aua<t>parMbi 7 
nnoTHO npuixMMaiOTCH k ctchkbm rnyxoro yr- 
ny6neHMfl A. co3Aaeaq repMeTMMHocTb a pa6o-. 
MeCi KaMepe npaxTMHecxM 6e3 paAnanbHoro 
pacuiHpenyifl. 

UeHTpa/ibHaR nacTb Ana<t>pa rM « 7 « P ac " 
uwp«ncb, B03Aei*CTByeT Ma BWABMttHsie cex- 
topw 6, npwxMMan mx x MeA0*MM3M rinacTwpn 
(<t>Mr.2). 

(Ipn 3tom odanbHafl M3CTb pacujMpaio- 
meflcp AMa^parww yriMpaeTca b HenoAB**- 

Hy K) BHyTp6H H K)*0 ' TlOBepXMOCTb 

mi/iMHApa"xneTKVt. 

Pa6oMwe <J>yhkumm nepeHecenu H3 Gonee 
npoMHyio m AO/iroseMHyK) MMnMHAPvwecxyw 
vaCTb Awa^parMbi. 

. Uu/iMHAPMMecKafl A^a^parMa, pacwMpR- 
«Cb, ynwpaeTC* qacTbio CBoeft BHeuJHeM no- 
apxHOCTM b UMflMHAp-xneTxy. B pesynbTaTe 
na A»ia(J)parMe bo3hmk3K>t np»MOyroiibH«e 

BWCTynbl M/1M BnaAWHW (B 33BMCMM0CTM ot 'CTG* 
neHM BblABHXeHWR CeKTOpOB). COOTBeTCTByiO- 

mne'onopHoft noaepxHOCTM ocHOBanMR 
KaxAoro cexTopa. Be/mMMna duabmxchmr 
cexTopa Ko/ie6neTc« b 33bmcmmoctm otto/iium- 

Hbl CTCHKM 0DC3AM0M Tpy6bl, H3/IMMMR M/1M OT- 

cyTCTBMR nnaCTWpR. 

Ha <t>wr. 3 n 4 noxa3aHbi npeAe/ibHwe cay- 
Man BWABM>KeHM» cexTopoa noA Harpy3KOft: 
npw pacuJMpeHMHB jpy6e c MMHMMa/ibHOfi Ton- 
mMHOH deHKn (4>nr. 3) m b Tpy5e c M3xcMMS/ib- 
hom tojiiawhom ctchkm c rmscTwpeM (4>Mr. 4), 
YcTynw, xoTopwe npw stom o6neraeT am3$- 
parMa no nepMMeipy onopnoH noBepxnocTM 
ochobshwr cexTopa. He npeBwuiaiOT 3*3.5 mm. 
flpu cr/ia>KeHHbix xpoMxax m MMHMManbHwx 

3330P8X B 0KH6 MCKAY CeKTOpOM M KOpnyCOM 

MCK/iioMaeTcn npwMMHa 6ucTporo pa3pyweHW« 



pe3MHbi Awa<t)p3rMbi: 33Tex3Hwe m noc/ieAy*)- 
mee 33meM/ieHMe. fl3*e o c/iyMae nopwsa a** 
a4)parMw Ha ycTyne (noc/ie A^^Te/ibHOn 
3Kcn/iyaTauMw) b ronoBxe yAaeTCR nemo boc- 
5 cTaHOBMTb Heo6xoAMMoe ABBneHMe m 3aaep- 
ujnTb ycTaHOBxy nnacTwpw 6e3 aBapMA m 
ocnottHeHMM. npM nopwae Awa^parnu yTeMxa 

WMAKOCTM B03M0JKH3 TO/lbKO Mepe3 3330pW B 

oxHe mokay cexTopoM m xopnycOM. npn xoao- 
10 bom nocsAKe ceiaopa b oxhc cyMMapHaw nn^- 
maAb saaopoo ne npeBbiuuaeT 20-40 mm . 

YMMTblBafl 60flbUJOM K03ttxJ)MUMeMT COfipOTMB- 

/ieHMR y3xoro menesMAHoro 3a3opa m nepe- 

KpblTMfl OCHOBHOM erO M3CTM p63MH OM 

15 Awa<J)p3rMbi, Heo6xoAMMoe AaaneHMe mojkct 
6uTb /terico BOCCTaHOBncHo HesHa^MTenbHWM 
noayujeHMeM npoM3BOAMTe/ibMOCTM HacocHO- 

roarperaTa. 

CyMMapMoe paAMa/ibMoe ycMAMC. pasBM- 
20 aaeMoe ronoaxoM. nepeABeTCB He na 12. a na 
6 BWABMXMbix cexTopoB. C/teAOBaTe/ibHO, npn 
3tom nee p360MeM AaaneHMM ycMnne paAManb- 
Horo B03AeMCTBM« cexTopa na neAO)KMM ro<J>- 
pw B03pacTaeT o Aaa paaa. hto rapaHTMpyeT 
25 no/iHoe npMxaTMe n^acTupR. 



cDopMynaM3o6peTeHMfl 

rMAPOMexaHMMecxafl AopHMpyioiuan ro/io- 
30 Bxa An* pacumpeHMa ro<t>pMpOBaHHoro nna- 
CTbipw. b oBcaAHOM xonoHHe, Bxn»oMaK)iuaji 
xoHyc-hyaHCOH c npoAonbHWMM npo<J>MAbHW- 
mm KanaaxaMM, xopnyc c pa3MemeHH«MM e 
HeM caMoynnoTHRiomeMCfl Tpy5M3TOM 
35 parMOft m BWABM«MbiMM cexTopaMM, CTyneHMa- 

TbIMM B CeMeHMM. yCT3H0B/1©MMUMM C 
B03MO)XHOCTblO B33MMOACMCTBMR 60/lbUJeM 

CTyneHbio c AM3<t>parM0M. oT/iMMaoiuaRCR 

TeM, MTO. C Ue/lblO yBe/IMSeHMB 3<|><t>eKTMBH0CTM 

40 pa60Tw ro/iOBKM 33 MeT yBe/JMMeHMR paAwa/tb- 
noro yen/ma M3 cexTopa m yBenMMeMMw cpoxa 
cny)x6w. B«ABM)XHbie cexTopa Bwno/iHeHbi 
• cTyneHM3TbiMM b nonepeMHOM ceMeMMM, a xop- 
nyc MMeeT cTyneHMaTwe e nonepeMHOM cese- 

45 HMM OXH3 nOA BWABMJXHbie CeXTOOa. npMMCM 

n/iocxocTM cMMMeTpMM oxoh xopnyca m npo- 
AO/ibHbix npo<|>MnbMbix xsHasox roHyca-nyaH- 

COH3 COBMemeHbl. 
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Enhanced efficiency af the head for expanding the corrupted patch 
U due to the increased thrust on the sectors, and Its longer service 
Ufe. Tbo extendable sectors are of stepped design matched by the 
■topi of the housing. The symmetry planes of the ports In the housing 
and of the longitudinal profiled grooves of the cone-punch are 
Aligned. 

The hydromechanical head U lowered In the casing string (8) 
so that the lower end of the corrugated patch <*) Is on the cone-punch 
(B) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch Is held on the rod (10) and 
Its upper end Is then fixed by the actuating cylinders of the mandrel, 
""he pressure forces the cylindrical diaphragm (7) to bear on the 
'1 of the blind recess ensuring nermeUdty of the working space. 
USE/ ADVANTAGE - Repair of casing strings of oil. gas and 
w iher boreholes by Installing a steel patch. Enhanced effectiveness 
of the head U due to Increased radial stress on the sectors. 
Bui ^5/7.7.92. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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